PC Technology




Instructor: Lenny Bailes

Detailed Outline

Day 1

1. Introduction to reference material s   (15 minutes)
2. History of PCs – slide show  (45 minutes)
3. PC Hardware:  System Unit vs. External Peripherals   (30 minutes)
4. Lab 1 -- Hardware and Keyboard, identifying components (30 minutes)

  
  --   Windows 2000 Control Panel                               (30 minutes )

                  start EDIT program, use of DIR and CD commands, directory structure (30 minutes)

5. More hardware:  Disk drives -- about bits,  bytes, and kilobytes (30 minutes) 
                           File systems FAT/FAT32/NTFS, disk sizes (30 minutes)

                                  PC Components: Motherboard and CPUs – CPU history (30 minutes)
Day 2

1. Hardware vocabulary review (30 minutes)\

2. PC memory types (30 minutes)

3. Lab 2 --Opening PCs,  Identifying components: identifying PC Hardware:  PCI vs. ISA slots, chipsets, buses, cache memory :  card, memory and hard disk installation (2-hr)

4. DOS, part 2--External and Internal Commands,   Formatting a diskette, logging onto a drive
Make directory exercises, Path statement (1-hr)

5. Intro to PC/DOS boot process, format a disk  (30-minutes)

6. Hexadecimal numbering 

7. Lab 3:  Bits, bytes and Kilobytes (30-45 minutes)

Day 3

1. Hexadecimal review

2. More hardware details -- system bus standards (ISA vs. PCI), video bus (AG|P) (30 minutes)

3. Lab 4 -- Exploring the System CMOS (1-hr)
4. Review of the PC Boot process  (30-min)

5. PC problem solving (troubleshooting a computer that won't boot). (30-min)

6. Review troubleshooting procedures (30  min)
7. Video card standards; resolution and color depth (45 min)

8. Changing Windows 2000 video display (20-min)

9. Final exam (1-hr)

Class Notes

History of the PC

500 BC Chinese Abacus for calculation

1800-1900

Boolean Logic Machine -- 1869  "Logical Piano" solves syllogisms

"wheel and gear" fantasies of 19th Century

Ada Lovelace outlines notion of calculating machine in her letters

Charles Babbage envisions steam-driven "Difference Engine"

(incorporated Charles Napier's logarithms to calculate by simple addition and subtraction)

invents wooden model to generate mathematical tables

1885: key-driven calculator, Hollerith's punch-card system for data entry

1918 Flip-Flop circuit allows electronic circuit in vacuum tube to have one of two stable states (basis of binary on/off bit storage format of today's computers)

1936 -- Alan Turing envisions architecture of logic machines

World War II -- Colossus vs. Enigma.  Logic machines used to decipher enemy code transmissions.

1950s, FORTRAN, COBOL, LISP programming languages developed for mainframe computers

1958: Integrated Circuit

1960s: ARPAnet (forerunner of Internet)

1976 Apple II

1981 IBM PC and PC DOS

1985 IBM PC AT

1987 Growth of PC Clones, 80386 CPU

1990 Windows 3.0

1992: World Wide Web invented

1994:Pentium CPU,  Netscape Navigator popularizes World Wide Web, IBM OS/2 includes browsing tools

1995 Windows 95 includes Internet and private networking support

1996 Windows NT 4.0

1996- present:  growth of Java, popularization of the Internet

1998: Windows 98

1999: Windows 98 SE, Windows 2000

2000: Popularization of Linux as Microsoft alternative, dot.com enterprise expansion, 
          growth of web as distribution point for multimedia entertainment.

2001: Dotcom bust:  proprietary commercial services vs. independent open source computing, 
          wireless networking. 

PC Hardware: components of a computer and Operating Systems

Computer Basics: binary, hexadecimal

Inside the System Unit:


About Disk Drives


History of Intel CPUs

CPU Vocabulary

Basic components:  System Unit, Monitor, Keyboard, Mouse, Printer

Additional components: Modem, Scanner, Camera, Network Hub, 

System Unit:

case, power supply
disk drives, CDROM drive
motherboard./peripheral controller cards/memory
speaker

Motherboard

...CPU
   Auxilliary chipset and controllers (disk controller, video controller)
   memory cache
...slots and cards  (ISA and PCI)

Video card

(modem)

(network card)

(disk controller)


(sound card)

System Bus
 

See  http://www.pcguide.com/ref/index.htm
and http://www.howstuffworks.com/category.htm?cat=Comp

External I/O Peripherals
   keyboard

   monitor

   speakers

   printer (plotter)

   scanner

   camera

   external disk

   modem

Operating System

By itself, the Intel PC isn't very intelligent.  It doesn't know how to run programs, print documents, or connect to the Internet.  All it can do is check itself to see whether all of the hardware components are installed and in good working order.  The last thing that the PC does on its own during the startup process is to issue a command to the CPU to search for and read any information that may be present on a floppy disk, hard disk or CD-ROM drive.

The software instructions that the PC finds on the disk program it to communicate intelligently with the user and run applications.  The instructions are collectively known as an operating system.

Our first lab will let us observe how the PC starts itself up and loads the operating system to await further user instructions.

Different PC operating systems: 

 See: http://www.kelvin.wsd1.org/tech/tutorial/pcos.htm

Lab Exercise 1

(see Labs handout)

Computer Basics

See: http://www.kelvin.wsd1.org/tech/tutorial/ABSOLBAS.HTM

Bits, bytes, kilobytes, megabytes

See PC Basics reference

Disk Vocabulary

See: http://www.pcguide.com/ref/hdd

Floppy disk

5-1/4, 3-1/2" form factor

High/Low Density 

(5-1/4: 360/1200; 
3-1/2: 720/1440 KB)

Track

Sector

Cluster

Hard disk

cluster

cylinder

byte/kilobyte/megabyte/gigabyte

FAT (FAT16/FAT32)

Review vocabulary, page 10 of Labs handout.

About DOS/Windows Disk Management 

DOS organizes files stored on a floppy, hard (fixed) disk, CD-ROM, Zip drive, etc. into files that use an 8.3 filenaming structure.  The first eight letters are called the file prefix, or sometimes the filename.  The last three letters are called the file extension. Most of the filenames in DOS are arbitrary, specified by the application programmer or user in a semi-logical fashion.  DOS file extensions are also mostly arbitrary, but programmers tend to use them to provide some descriptive information about what the file is supposed to do.  (Examples:  .TXT - text file, .BMP -- bitmapped graphic file, SYS - system file, .DRV -- system device driver, etc.)

Three DOS file extensions have a special use.  These are .COM - command, .EXE - executable and .BAT -- batch file.   when they appear on the command-line followed by a press of the ENTER key, DOS knows the files are programs that should be loaded into memory and sent to the CPU, rather than data files.

Microsoft's Windows 9.x, 2000, and XP, make use a file association property called "File Type" that is mostly based on using the three letter DOS file extension.  For instance, Microsoft Word documents have the extension .DOC, Excel spreadsheets, .XLS, JPEG graphics, .JPG, etc.   

To see a database of Windows 2000 filetypes and associated file extensions, open My Computer or Windows Explorer and select Tools->Folder Options->File Types, then select a particular type, such as Microsoft Word Document or Bitmap Image.

Read the weblinks provided in the handout on PC peripherals before our next class session .  See how many of the terms in the disk vocabulary list you can define.

History of IBM PC CPUs

See: also: http://www.geek.com/procspec/procspec.htm 

8086:  Osborne, Sinclair, Kaypro (CPM operating system, 1980-85)

8088 -- First marketed by IBM in 1981 (DOS operating system)


Addresses 1 megabyte of memory (640K that you can use)

80286  1985 -- two ways to run operating systems:


real mode (DOS)


protected mode (use extended memory above 1MB -- primarily




just for storage until 1989)

80386  1987 -- uses three modes:


real mode


protected mode


virtual 8086 mode (allows DOS programs to be conveniently


multitasked in independent memory spaces

80486  1990:  extends memory address space to 4GB, faster

Pentium 1994:  much faster, includes internal memory cache

Pentium Pro 1996 -- new proprietary chip socket (seldom used now)

Pentium MMX (adds special multimedia instruction set, removes Floating Point
                          processor)

Pentium II  1997  faster, larger internal cache, completely new socket for CPU (Slot-1)

Cyrix/AMD -1992-1998- clones of Intel 486 and Pentium CPUs, use older socket 7
                       interface on motherboard

Intel Celeron:  Cheaper version of Pentium, smaller internal cache (Slot-1)

Pentium III -- Intel 1999.  Contains new instruction sets to avoid program crashes

New AMD Athlon CPU, faster than Intel's Pentium III, 1999-2000

Pentium 4: 2001, now goes to 2.4Ghz.

CPU Vocabulary

See and http://www.pcguide.com/ref/cpu/arch/index.htm
You may also download and install the compressed WEBSITE.EXE hardware tutorialfrom our class website and open it to Index.htm. 

Bit

Byte  (nibble= 1/2 byte)

Word (= 2bytes in PC)

Binary

Octal

Decimal

Hexadecimal

Pure Data Word

Alphanumeric word

8-bit/16-bit/32-bit

Register

Read the hardware handout and tutorial referenced above before the next class session and see how many of these terms yoiu can define.

Motherboards

See

Motherboard Vocabulary:

CPU

IC (Integrated Circuit

Internal/External Cache

DRAM/SIPPS/SIMMS memory

EDO-RAM

SD-RAM (Dynamic RAM

DIMMs

Address Bus

Data Bus

Control Bus

Chipset

DMA Controller

ROM/RAM

CMOS

Flash-ROM

EPROM/EEPROM

CLOCK SPEED

Read the hardware handout and tutorial before the next class session and see how many of these terms you can define.

Using the Operating System

Operating System Vocabulary

CP/M

DOS

Boot sector

Boot loader

Real Mode

Conventional Memory

Upper Memory/Reserved memory

Protected Mode

Command-line

C-prompt

Read handouts, browse website, and attempt to define before next class session.

Lab Exercise 2 -- Identifying hardware components 

Translating between logical diagrams and photos of PC components (see separate sheet)
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About PC Memory

RAM for PCs is sold in several memory sizes:

8MB on a chip

16 MB on a chip

32 MB on a chip

64 MB on a chip

128 MB on a chip

A Windows 98 PC needs 32MB to 64MB of RAM to function comfortably.

 SIMMs   
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SIMMs are 72-pin memory for older 486s and Pentiums  (72-pins)  They come in configurations called EDO, Parity, and SD-RAM.  You need to see which types your motherboard can accept.  Also which speed (60ns, 70ns, 80ns)

DIMMs are 168-pin memory  for newer Pentium II and III computers. They look very much like SIMMS, but are slightly wider                                |---------------|   SIMMs








|-----------------------|  DIMMs

You need to see which speed of DIMMs your computer and CPU can accept:

66Mhz, (for CPUs up to Pentium 333) (100Mhz, 133Mhz for newer CPUs and backwardly compatible.)

Some motherboards can use either SIMMs or DIMMs memory chips, but you must use one type or the other.  They can’t be combined.

More DOS

Internal and External DOS commands

Commands such as DIR and COPY are called internal DOS commands because they require no external .COM or .EXE files to run.  They are built into the COMMAND.COM command processor.  An internal DOS command can be run from any drive or directory, even if the entire disk is blank, provided you see a C:\> or A:\> prompt on the screen.

DOS includes many supplemental commands that are executed through files that reside in the \DOS directory on the disk.  Examples: MEM (MEM.EXE),  FORMAT (FORMAT.EXE), DELTREE (DELTREE.EXE), DISKCOPY (DISKCOPY.COM), etc.  These are external DOS commands.  To run them, the operating system must know where the program files on disk are located.

DOS stores all files on disk in a hierarchical structure, often compared to a filing cabinet.  In this analogy, if the drawers in the cabinet represent different subdirectories, the top of the cabinet might be said to represent the root directory, where IO.SYS, MSDOS.SYS, AUTOEXEC.BAT/CONFIG.SYS and usually COMMAND.COM  are  stored.  

To find a file on the disk, DOS or the user needs to know which subdirectory the file is stored in.

Try changing to the UTIL directory on drive C (CD \UTIL).  If there is no UTIL directory on your disk, make one first (MD UTIL), then change to it.  Try entering the DISKCOPY or MEM command and see what happens.
Path statement

By default, if you enter a command, DOS looks for the corresponding executable file or operates the command upon the current directory.  The DOS PATH statement is used to enhance the default search domain.

To see the active DOS path on your computer, enter PATH at the command-line.

Using DOS directory paths

DOS directory paths are indicated by specifying the drive letter followed by colon and backslash, followed by the directory names that lead to a file.  

Examples:   The DOS directory on drive C is C:\DOS.  The Windows directory on drive C is C:\WINDOWS.  The Windows system file directory is:

C:\WINDOWS\SYSTEM.  

To use the PATH statement, enter PATH= on the command line, followed by each directory that you want DOS to search for external command files and applications, each separated by semicolons.

Example: to tell DOS to look in the DOS and Windows directories for executable files, enter:
PATH C:\DOS; C:\WINDOWS.  

Question: If you set this path, when will DOS be able to access files in the root directory (C:\).  If you change to the WINDOWS directory, what will happen when you issue the command TYPE AUTOEXEC.BAT?  How can you make this command work?

Try this:  Add the UTIL directory you created to the default path that includes the DOS directory.

Exercises: Format a disk in drive A.  Create the following directory structure on the floppy disk:

MYDATA

---MEMOS

---REPORTS

BACKUPS 

Copy AUTOEXEC.BAT and CONFIG.SYS from drive C to the BACKUPS directory on drive A.

Copy the SETUP.TXT file from the Windows directory on drive C to the MYDATA directory on drive A.

Copy FORMAT.EXE and SYS.COM from the DOS directory on drive C to the root directory on drive A.

Make another copy of the SETUP.TXT file in the \MYDATA\REPORTS subdirectory on drive A.

How disk drives work 

Tracks, cylinders, sectors, clusters 

Master boot record 

Partition table 

File allocation table (FAT) 

See: How Stuff Works http://www.howstuffworks.com/hard-disk1.htm
http://www.howstuffworks.com/ide2.htm
href="http://www.pcguide.com/ref/hdd 

Under Windows 2000 the maximum file size and maximum partition size are as follows:

 File Systems
Max Partition Size
Max File Size

FAT
4 Gig
4 Gig

FAT 32
32 Gig
4 Gig

NTFS
16 Exabytes
16 Exabytes

Note: 16 Exabytes equals 18,446,744,073,709,551,616 bytes



Individual computers may also have hardware limitations that restrict the size of a disk partition. See: http://www.maxtor.com/products/DiamondMax/techsupport/Q&A/30004.html
For instructions on Windows 2000 disk partitioning, see: http://www.jsifaq.com/SUBL/tip5500/rh5543.htm
Bootstrap loading of operating system,

BIOS generates request to check floppy and/or hard drive for instructions.

Information about the physical geometry of the disk is stored at the beginning in a section called the Master Boot Record.  The information in the Master Boot Record directs the CPU to the location of the OS initialization files, called bootstrap loader files.  (The BIOS is still providing information about how to process these files at this point.)

In MS-DOS and Windows 95/98, there is a primary bootstrap loader called IO.SYS and a secondary loader file called MSDOS.SYS.  (In IBM PC DOS these files were called IBMBIO.SYS and IBMDOS.COM.)  In Windows NT4 and 2000, the files are called NTDETECT.EXE and NTLDR)

IO.SYS boots disk drive, activates display and keyboard, system's time-of-day-clock, and communication ports.

MSDOS.SYS (in MS-DOS) activates memory management, character i/o, real0time clock access, file and record (disk) management.  *In Windows 95/98,. MSDOS.SYS is a text file with configuration settings.  It plays a different role in the startup process, closer to what CONFIG.SYS does in DOS. 

After bootstrap files, the command processor for the operating system (sometimes called the kernel) is loaded.  (In DOS, this is COMMAND.COM.)  The command processor makes it possible to execute high-level user commands.  (DOS examples:  COPY, DIR) or run external programs from disk.

As a final part of the MS-DOS boot process, the root directory of the boot drive is searched for two configuration files called CONFIG.SYS and AUTOEXEC.BAT.  These files may contain OS-inserted, application-inserted, or user-inserted startup instructions in an ASCII text format. CONFIG.SYS is loaded first, before COMMAND.COM.  After the instructions in CONFIG.SYS are executed, COMMAND.COM is loaded, and it searches for a File called AUTOEXEC.BAT  If neither of the two startup files are present, a command line prompt  (A:\> or C:\>) appears directly after the command processor is loaded..  (*In older versions of DOS, the absence of AUTOEXEC.BAT would trigger a DATE and TIME prompt before the DOS command-line appeared.)

About the MS-DOS Startup Files (CONFIG.SYS & AUTOEXEC.BAT)

CONFIG.SYS is responsible for l) setting up memory management programs, 2) configuring specific DOS handling of file system and memory, 3) loading instructions for accessing system block devices, 4) installing (but generally not executing) memory-resident applications.

A block device can be hardware (CD-ROM drive, sound card, scanner, mouse) or software (a RAM disk, network traffic manager, file system extension).

Typical minimal CONFIG.SYS

DEVICE=HIMEM.SYS   (DOS/Windows memory manager)

DOS=HIGH  (provide more conventional memory by loading COMMAND.COM above 640K)

FILES=60  (set aside memory space to open up to 60 files concurrently)

BUFFERS=20 (set aside 20 512-byte areas to speed up disk access and program execution)

LASTDRIV=z   (reserve up to 26 drive letters, A through Z

DEVICE=MOUSE.SYS   (load mouse driver -- can also be done from AUTOEXEC)

AUTOEXEC.BAT contains a batch of startup DOS commands, executed by COMMAND.COM.

Typical minimal AUTOEXEC.BAT

PATH=C:\DOS; C:\UTIL  (sets default search path for applications)

SET TEMP=C:\TMP  (specifies a directory for applications to use for temporary overflow files)

PROMPT $P$G   (sets appearance of command-line to display subdirectory information, done

                              automatically in Windows 95/98)

MOUSE  (loads mouse through MOUSE.COM, an alternate to MOUSE.SYS)

Note:  under Windows 95/98, the use of CONFIG.SYS and AUTOEXEC.BAT files is less common than under MS-DOS.  Many of the startup commands and device statements that used to appear in these files are executed automatically as part of the basic boot process.

Initializing your CD-ROM drive

The CD-ROM drive is a block device that is usually recognized automatically under Windows 95/98.  Under DOS, to access the CD-ROM drive you must load a device driver in CONFIG.SYS and issue an initialization command in AUTOEXEC.BAT.   This is an important thing to know, because there may be times in your trouble-shooting experience with Windows when the graphic interface won't load.  You may be forced to boot your computer to a real-mode  DOS prompt, and you may need access to the CD-ROM drive to run system diagnostics or reinstall the Windows operating system.

Under Windows 98, if you use the option to create an emergency startup diskette, the drivers to initialize the CD-ROM are automatically copied to the CONFIG.SYS and AUTOEXEC.BAT on the floppy disk  This is not done on the emergency boot disk for Windows 95.  For the record, the format for these commands is as follows:

The DOS device driver file for the CD-ROM will generally have a name like TEAC_CD.SYS, ATAPI.SYS, SONY55U.SYS, etc.  Under Windows 98, Microsoft provides a generic driver called CDROM.SYS that will work with most major brands. 

The DOS initialization file for CD-ROM drives is called MSCDEX.EXE.  It will generally be located in the DOS directory on your hard disk.  (For Windows 95/98, it's stored in the \WINDOWS\COMMAND subdirectory.

To initialize your CD-ROM drive under DOS, place the following statements in your CONFIG.SYS and AUTOEXEC.BAT

CONFIG.SYS

DEVICE=[path]\CDROM.SYS /d:mscd0000

AUTOEXEC.BAT

[path]\MSCDEX /d:mscd0000

If you are booting from a floppy drive, or if the files are located in the root directory of drive C, you can omit the path information.

the "/d:mscd0000" part of each statement is an arbitrary but necessary designation that identifies the CD-ROM device to the MSCDEX initialization command. 

More hardware details

System Bus standards & Chipsets
Memory
Disks


Video Cards

System CMOS settings

PC Boot Process

Format a disk

Creating Emergency Disk/Loading CD-ROM drivers

Hardware Review

Questions and answers about disk drives, CPUs, memory, and motherboards

Review of bits, bytes, kilobytes, megabytes

Take the quiz on PC Basics and Background:

http://www.kelvin.wsd1.org/tech/tutorial/EXAM1.htm
Lab 3: Bits, Bytes, Kilobytes, unit conversion

(See labs handout)

Lab 4: Exploring the CMOS --  (see labs handout)

[image: image5.png]



The PC Boot Process (in detail)

1. Power-On Self Test (POST)

ROM BIOS checks functionality/presence of: CPU, memory, keyboard, video adapter, floppy/hard disk

Also performs internal self-check called checksum

CPU registers are cleared/reset

Checks for Warm/Cold power-on status

Warm (soft boot) activated by CTRL+ALT+DEL, memory tests skipped

Cold boot is from OFF power to ON power.

First 16K of memory checked

2. System Initialization

Supplementary controller chips on motherboard are activated.

Values in System BIOS are moved into RAM

Interrupt controller is set up

Interrupt vector table loaded into memory (from 00000h to 003FFh

(Interrupt controller constantly monitors CPU for specific signals called interrupts, 
which activate specific service routines for I/O, and video.  Most interrupts can be
masked (disregarded) when system performs read/write diagnostic tests.  NMI 
(non-maskable interrupts) can't be regarded. NMIs used to respond to critical system 
errors to halt processing.

3. CMOS configuration values read and loaded.

Date/time, drive configuration, port configuration, default
 interrupts for PCI bus and integrated peripherals, if any. 
Extended video ROM loaded into  upper memory

4. BIOS extensions for Bus peripherals loaded (SCSI controller or
network card/sound card)

Tip:  if machine won't boot, look for an option


    to restore the default settings

POST tests have beep codes and error messages to inform you when the boot process is unsuccessful.  The manual for the motherboard may be necessary to decode them.

Review Boot Process

MS DOS/ Windows 9.x

IO.SYS

MSDOS.SYS

COMMAND.COM

CONFIG.SYS

AUTOEXEC.BAT

Windows NT4/2000

NTDETECT.COM
NTLODR
[BOOT.INI]

[BOOTSECT.DOS]

Troubleshooting Guides

Symptom
Possible Diagnosis
Possible Cure

Blank Screen, CPU light off, Monitor light off
Not turned on, no power to outlets, bad power strip
Turn on/off monitor and CPU. Unplug the power cords and plug them back in securely. Turn off the power strip and turn it back on. Test the power strip with another device to make sure that power is going to computer.

Blank Screen, CPU light off, Monitor light on
Not plugged in, power off, bad power strip, unseated/bad video card/ io device, CPU Dead
Turn on/off CPU. Unplug the power cords and plug them back in securely. Turn off the power strip and turn it back on. Test the power strip with another device to make sure that power is going to compute.

Blank Screen, CPU light on , Monitor light on
Contrast and or Brightness turned down/up all the way, Bad Monitor/CPU
Unplug the monitor cable from the CPU and plug it back in securely. Adjust the contrast and brightness buttons in front of the monitor. Adjust each so that they are about half-way so that they can be seen.

Keyboard Error
Keyboard unplugged
Unplug and plug it back in securely, make sure keys are not stuck.

Drive Failure Error
Hard Drive Failure, Incorrect CMOS Settings
Turn the power or restart button

Non-System Disk Error
Hard Drive Failure, No System Files. Floppy in Drive.
Remove Floppy from drive and restart computer.

Mouse not functioning properly
Mouse unplugged, mouse dirty, missing mouse ball
Unplug mouse and plug back in securely, Replace missing mouse ball. Remove mouse ball cover, clean mouse ball and rollers on inside with a damp cloth.


SCANDISK ERROR
This occurs when a Windows 95 Machine has not shut down correctly
Run scandisk by pressing any key. To navigate through the program, use your right and /left arrow keys, to select press enter. When prompted you will want to make the following selections:
"Delete It", "Fix-It", "Skip Undo"


Error: Username you typed is invalid
The username is incorrect
Check spelling. The username is your 1st initial last name, all lowercase, one word (i.e. jsmith)


Error: You are not logged on to the local area network
The username and password are missing
Enter username and password. See Login/Username Tutorial


Error: Username cannot be found
Username is incorrect
Check spelling. The username is your 1st initial last name, all lowercase, one word (i.e. jsmith)


Error: You must specify a domain to log on to
The domain name is missing or incorrect
Enter the appropriate domain for your school. See Login/Username Tutorial for a listing of domains 


Error: No domain server was available to validate your password
The domain name that was entered was incorrect
Enter the appropriate domain for your school. See Login/Username Tutorial for a listing of domains. If you do not login correctly you will not have access to the network.


Programs are missing
Did not login correctly. Network cable is unplugged. Network card is not seated properly. 
Re-logon. Shut Down using "Close all programs and logon as a different user". Turn the computer power on/off. See Login/Username Tutorial. Unplug and plug in the network cable. Check for lights where the cable connects


Error: The set of folders could not be opened. You do not have permission to log on
Trying to access someone else's Email box. Did not log on using the correct domain. Your profile has not been added to the inbox.
See Email Tutorial


No Internet access
Bad Network card, Network card is unseated, Network cable is not plugged in, Proxy Server option has been turned off, Did not login properly, 
Relogin using Login/Username Tutorial. Unplug network cable and replug it in firmly (look for lights on Network card you plug the cable into), See Internet Tutorial 



see http://www.esctechsite.com/build/common.html
1
Read your manuals thoroughly.

2
Before you touch any of the parts, ground yourself (i.e. by touching the metal case or wear a wrist strap). 

3
Make sure all of the computer components are away from plastic wrap, packing material, and in a static free area. Also, before you touch your system always make sure the power is off. 

4
Do not add or remove components when the power supply is plugged into the wall. When ATX Power supplies are plugged into the wall and into the motherboard, a 5 Volt supply is being provided to the board. 

5
Now that you have your new computer parts then you will want to make sure everything works. Do not rush and plug everything in at once. Assemble a 'barebone' configuration and then test it before building a much more complex system.

a
Jumpers are not set correctly for the processor.

b
Memory is not seated properly

c
The wrong kind of memory is used. 
· PC100 memory for opearting at 100 MHz. 
· ECC memory should not be used on Super 7 motherboard. 

· Registered must be used with registered. 

d
AGP video card is not seated properly.

e
Video card requires an IRQ.

f
PCI and AGP are using the same IRQ. Check with your supplier or manufacturer to make sure that the PCI card can share IRQs.

g
Motherboard is mounted to a case in a fashion which causes a problem.

h
I/O shield that comes with the case does not work with your motherboard. Some motherboard manufacturers do supply a generic I/O shield.

i
Installing the wrong type of motherboard. 
· Incorrect form factor 

· The size of the motherboard is too large 

· The shape of the motherboard doesn't allow mounting into the case because the processor will hit the power supply or the memory will hit a drive bay. 

j
Cables are backwards or damaged.

k
BIOS isn't set to the defaults

l
Power supply doesn't have a Vsb of at least 0.8 A.

m
Disconnected or unplugged parts while the power is available.

n
Putting the cover onto the PC causes the machine to not POST. Check the seating of all cards in the expansion slots.

o
BIOS was flashed and the board is dead. Try recovery procedures, hot swap, or BIOS replacement.

p
Hard drive is not recognized. Check the cable and BIOS settings.

q
IRQ conflict

r
Video drivers are out of date of date.

Input/Output 

Overview of standard IRQs and Port Addresses

IRQ 2  (Keyboard/System)

IRQ 3  (Port 2F8)  COM2

IRQ 4 (Port 3F8)  COM1

IRQ 5  -- open for sound card, network card, or second parallel port  (port addresses: 3B0, 278: LPT2)

IRQ6 -- Floppy disk controller  (port 3F0)

IRQ7 -- usually printer port (port 378) LPT1:

IRQ8 -- System CMOS/Real Time Clock

--------------------------------------------

IRQ 9  (peripheral or reserved)

IRQ 10 --(peripheral or reserved)

IRQ 11 (peripheral or reserved)

-------------------------------------------

network cards, sound cards, scsi cards, usb controller, PC Card controller, video accelerator

IRQ 12 --  PS/2 or Bus mouse/touchpad

IRQ 13 -- Numeric data processor (internal)

IRQ 14 -- IDE hard disk controller, first port  (1F0)

IRQ 15 -- IDE hard disk controller, second port (170)

Information about actual allocation of these resources can be determined:

1) through CMOS settings

2) through DOS diagnostic utilities

3) through Windows 9.x Device Manager

4) through Windows 9.x diagnostic utilities

BIOS  Services ( interrupts)

While the computer is operating, the BIOS continues to provide a few basic hardware services.  These services are activated by reception of an interrupt signal from the CPU, from an application, or from an input device.  (In most newer computers, although the code for these services originates in the ROM BIOS, the instructions are copied (shadowed) to a location in RAM for faster execution.  When a BIOS service is requested, the Interrupt table stored in memory redirects the request to the shadowed BIOS code in memory.  (The Video BIOS services on the video adapter are usually also shadowed to RAM.)

BIOS Interrupts:

10h  video services (send data to video adapter)

13h disk services (hard drive and floppy)

14h serial port services

16h keyboard services

17h  parallel port services

18h network card services (on old IBM PCs, this would invoke a BASIC interpreter)

19h  Primary Bootstrap loader

1Ah Real time clock services

Real-time clock is very important, since programs and i/o devices may consult it to synchronize their instructions. (system time-of-day is also derived from real-time clock)

DOS also has its own set of interrupts to provide higher-level services.  The most important DOS interrupt is Int 21h, which sends program code read from the hard disk to the CPU for processing.

*Independent* of the BIOS and DOS interrupts, there is one more set, called the hardware interrupt request lines (or IRQs).  These are direct channels that monitor I/O peripherals for a change in state, rather than service routines.  Some IRQs are fixed, some can be assigned to peripherals on the system bus on an as-needed basis.  (We'll discuss IRQs in more detail when we talk about the Windows Device Manager.)

Lab 5: Emergency Recovery Exercise (see separate Labs handout)

Video Standards and Your Display Card

 If Windows 95/98/ME or Windows NT is  your operating environment, any graphic card that you use should support at least a 32-bit bus standard; either PCI or AGP.  (Current cards go up to as much as 256-bits.)  If your current motherboard holds only an older PCI card, consider upgrading the motherboard or buying a new system. Don't buy a new PCI display card.   AGP cards are considerably faster and better for games, multimedia, and design.

The color-depth you need for your applications will tell you how much video RAM you'll need on your graphic card. 

· For business applications and basic graphics, 256 colors is really all you need. 

· If you work with color images that use 65,000 or 16 million colors, you'll need a graphics card that holds more display memory. 

The rule for determining how much memory is needed is this: multiply the horizontal and vertical pixel resolutions by the color-depth. Color-depth is measured in powers of 2. 

16 colors equals 24, requiring 4 bits (or 1/2-byte)  per pixel.. 

256 colors require 8 bits (1 byte) per pixel. 

65,536 colors require 16 bits (2 bytes) per pixel  (This mode is also known as hi-color.)

16.7 million colors require 24 bits (3 bytes) per pixel. 

If you run Windows at 800x600 with 256 colors, you need 800x600x1 bytes or 480 kilobytes of onboard video RAM. A video card with 1MB onboard and a hi-color RAMDAC chip can display 16.7 million colors at a 640x480 pixel resolution. To display 16 million colors at 800x600, you need a card with 2MB of onboard video RAM. (Most modern systems now start with an 8MB card.)

Note: The threshold for a 4MB card is the need to display 1,024x768 pixels in 16.7 million colors. Some high-end color publishing graphic engines can add V-RAM up to 128MB or more and support resolutions of over 1,600x1,200 pixels. Beyond a certain point, more RAM equals more speed, not just higher resolution or more colors.

Video Bus Speeds and Performance

Ordinary PCI display cards currently process data at two standard internal transfer rates: 32- and 64-bit. Higher-end PCI cards handle data in128-bit  to 256-bit chunks. AGP  cards have even higher bandwidths. This internal bandwidth is one factor in determining the card's data transfer rate. Other factors include the type and quantity of memory on the card and the type of accelerated chipset that the card uses. A basic 32-bit card using 2MB of DRAM memory transfers data at about 100MB per second. The Imagine 128 with 4MB of V-RAM transfers data at about 500MB per second. 

For standard business applications running with 256 colors, a transfer rate of 100MB per second should be adequate. Higher screen resolutions and color depths create more physical pixel data that must be transferred from the CPU.

Video Cards: The Right Card for Your System

See also: http://www.techtutorials.com/Hardware/Video_Cards/

A 19- or 21-inch monitor makes high-definition or true-color screens much more practical to work with. The monitor you have, and the screen resolution and color depth you need for what you do at the PC, determine what kind of video card you'll need. The card's ability to handle the screen well determines how well you'll like the results.

Tip: To avoid flicker, set  a video card/monitor configuration that uses  a vertical refresh rate of at least 70Hz at all resolutions (75Hz is better). 

Let the Resolutions Rule

Let the screen resolution you need determine what graphics card to buy. For most users, 800x600 is just about the highest comfortable resolution on a 15-inch screen. On a 17-inch screen, most people find 1024x768 comfortable. With a larger screens and higher resolutions you can run more windows, or see larger chunks of a spread sheet or a database at a time. You also can get more icons and more readable text on the screen at one time.

Video Resolution/Memory table

Resolution
Colors
Memory Required

640x480
256
512K to 2MB

640x480
32K to 16M
1MB or 2MB

800x600
256
512K to 2MB

800x600
32K to 16M
1MB to 2MB

1024x768
256
1MB to 2MB

1024x768
32K to 64K
2MB to 4MB

1024x768
16M
4MB

1280x1024
256
2MB to 4MB

1280x1024
32K to 64K
4MB

1600x1200
256
2MB to 4MB

1600x1200
32K to 64K
4MB

Adding I/O Cards and Peripheral Devices

Look for plug and play compatible devices that will be detected by Windows automatically when you use the Install New Hardware Wizard. 

If you're buying a SCSI controller card, ask the vendor whether the particular size and configuration of your SCSI hard drive is supported in the card's BIOS.

If you're buying an internal fax/modem unit, if possible, get one that allows you to adjust the IRQ and port address configuration through software settings.
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